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(54) PRODUCTION METHOD FOR ELECTROFORMED PIPE. ELECTROFORMED PIPE, AND FINE WIRE ROD FOR 
PRODUCING ELECTROFORMED PIPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily remove a fine wire rod from 
an electroformed part or an surrounded part formed by 
electroforming. a 

SOLUTION: The electroformed pipe is produced by forming an 
electroformed part around a fine wire rod 30 by electrodeposition, 
and removing the fine wire rod 30 from the electrodeposited part. 
The fine wire rod 30 is removed by heating the electrodeposited 
part and thermally expanding the same, or cooling the fine wire rod 
30 and shrinking the same to form a gap between the 
electrodeposited part and the fine wire rod 30, and using a method 
of holding and pulling the fine wire rod 30, or sucking the fine wire 
rod 30, or physically pushing the same away, or jetting a gas or a 
liquid and pushing the same away. 



: J 

•I 



-: /* 

7A 



X'. 




•■. ■ •" ." •• • ■ - - • - - V ■ •■ . •. " 



<£>• 
■—I 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners decision of 
rejection] 

[Date of extinction of right] 



02.02.2005 



m PASE BIAMK (uspto) 



JP.2004-1 15838, A [CLAIMS] . 1/3 ^—v 



♦ NOTICES* 

>. 

JPO and NCIPT are not -responsible for any - ■ 

damages caused by the use of this translation. ' 

1This document has been translated by computer. So the translation may' not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. ' 



CLAIMS 



. i 



[Claim(s)] 
[Claim 1] 

It is the approach of forming an electrodeposted object or a surrounding object in the surroundings of thin line 
material by electrocasting, 1 removing thin line* material from an electrodeposted object or a surrounding object, and 
manufacturing electrocasting tubing, ^ 

By thin line material's heating and carrying out thermal expansion of an electrodeposted object or the surrounding 
object, or cooling thin lihe^material and making it contract, a" clearance is formed between ah electrodeposted object 
or a surrounding object, and ; thin line material, and thin line material is held and pulled, or it draws in, or is 
characterized by blowing, off and removing push a gas, or a liquid using one approach of the push **** 

physically, 

The manufacture approach of electrocasting tubing. 

[Claim 2] - * iv ' 

It is the approach of forming an electrodeposted object or a . surrounding object in the surroundings of thin line 
material by electrocasting, removing thin line material from an electrodeposted object or a surrounding object, and 
manufacturing electrocasting tubing, 

By dipping thin line material into liquid, or covering liquid, the part.where thin line material, the electrodeposted 
object, or the surrounding object touches is made easy to slide, and thin line material is held and pulledrpr it draws 
in, or is characterized by blowing off and removing push £ gas, or a liquid using one approach of the push **** 

physically. 

The manufacture approach of electrocasting tubing. 
LCIaim 3J 
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It is the approach of foi^ object of a surrounding object irTthe surroundings of thin line 

mat'eriaTby electrocasting, >e moving thin" line material from ah electrodeposted object or a surrounding object, and 
manufacturing electrocasting tubing, 

Thin line material is made to deform so that it may pull from one side or both and the cross' section may become 
small, and a clearance is formed between thin line material, an electrodeposted object, or a surrounding object, and 
thin line material is held arid pulled, or it draws in, or is characterized by blowing off and removing push a gaSt 

or a liquid using one approach of the push **** physically, 
The manufacture approach of electrocasting tubing. 
LCIajm 4J t ^_ ^ . ■ ^ f r ■..,»..-.. 

It is characterized By making [ many] the amount of the electrodeposted object by the side of the edge formed in 
thin line material, or a surrounding object. 

The manufacture approach of electrocasting tubing according to claim 1, 2, or 3. " 
[Claim 5] , 

It is characterized by the deformation of the lateral strain when pulling and lengthening thin line material to the 

method of outside being 5% or more of the cross section, 

The manufacture approach of electrocasting tubing according to claim 3. 

[Claim 6]. 

It is the approach of forming an electrodeposted object or a surrounding object in the surroundings of thin line 
material by electrocasting, removing thin line material from an electrodeposted object or a surrounding object, and 
manufacturing electrocasting tubing, 

It is characterized by melting and removing thin line material with heat or a solvent, 
The manufacture approach of electrocasting tubing. ' . \ 

LCIaim 7] 

It is characterized by removing thin line material using the thin line materjal by which the conductive layer was 
prepared outsjde^sp'tnat a* conductive layer may remain in the inside of electrocasting' tubing, 
The "manufacture approach of electrocasting tubing according to claim 1, 2, 3, 4, 5,' or 6. 
LCIaim 8] 

Using the thin line material which has formed in the external surface side at least the conductive layer from which 
the quality of the material differs more than the bilayer, an electrodeposted object or a surrounding object, and the 
conductive layer of the outside of thin line material are stuck, and rt is characterized by removing thin line material 
so that an inside conductive layer may remain in the inside of electrocasting tubing, 



http://vmw4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi^ 2006/07/28 



JP.2004-1 15838.A [CLAIMS] 2/3 y 



The manufacture approach of electrocasting tubing according to claim 1 , 2, 3, 4, 5, or 6. 
[Claim 9] 

The inner configuration of the centrum which removes thin line material from an electrode posted object or a 
surrounding object, and is formed is characterized by having the shape of a cross-section circle configuration or a 
cross-section polygon, 

The manufacture approach of electrocasting tubing according to claim 1 , 2, 3, 4, 5, 6, 7, or 8. 
[Claim 10] 

It is characterized by having two or more centrums which remove thin line material and are formed, 
The manufacture approach of electrocasting tubing according to claim 1, 2, 3, 4, 5, 6, 7, 8, or 9. 
[Claim 11] 

The septum object which prepares a conductive layer in the external surface of an insulator, and has been formed in 
it between centrums is made to intervene, and it is characterized by the thing which form the surroundings of each 
centrum and electric conduction can be made to carry out independently for every part, 
The manufacture approach of electrocasting tubing according to claim 10. 
[Claim 1 2] 

It is electrocasting tubing which forms an electrodeposted object or a surrounding object in the surroundings of thin 
line material by electrocasting, removes thin line material from an electrodeposted object or a surrounding object, 
and is manufactured, 

As for that in which the bore of a centrum is 10 micrometers or more 85 micrometers or less, and, as for that in 
which the inner configuration of the centrum which removes thin line material from an electrodeposted object or a 
surrounding object, and is formed has a cross-section circle configuration, the inner configuration of a centrum has 
the shape of a cross-section polygon, the diameter of the inscribed circle of a centrum is characterized by 1 0- 
micrometer or more being 85 micrometers or less, 
Electrocasting tubing. 
[Claim 13] 

Thickness is characterized by 5-micrometer or more being 50 micrometers or less, 
Electrocasting tubing according to claim 12. 
[Claim 14] 

It is characterized by having prepared the conductive layer of the quality of the material which is inside different 
from an electrodeposted object or a surrounding object, 
Electrocasting tubing according to claim 1 2 or 1 3. 
[Claim 1 5] 

The conductive layer of the different quality of the material from an electrodeposted object or a surrounding object 
is prepared in the inside, and it is characterized by having prepared the conductive layer of the different quality of 
the material from the conductive layer concerned between an electrodeposted object or a surrounding object, and 
the above-mentioned conductive layer further, 
Electrocasting tubing according to claim 12 or 13. 
[Claim 1 6] 

It is characterized by there being two or more centrums which remove thin line material and are formed, 
Electrocasting tubing according to claim 12, 13, 14, or 1 5. 
[Claim 1 7] 

The septum object which prepares a conductive layer in the external surface of an insulator, and has been formed in 
it between centrums is made to intervene, and it is characterized by the thing which form the surroundings of each 
centrum and which is constituted so that electric conduction may be made independently for every part, 
Electrocasting tubing according to claim 16. 
[Claim 1 8] 

The conductive layer prepared in the external surface of a septum object is characterized by constituting so that a 
part of centrum may be formed, 
Electrocasting tubing according to claim 1 7. 
[Claim 1 9] 

A septum object is characterized by the thickness of the part prepared between adjacent centrums being 5 
micrometers or more 50 micrometers or less, 
Electrocasting tubing according to claim 1 7 or 1 8. 
[Claim 20] 

It is the thin line material for forming an electrodeposted object or a surrounding object in the surroundings by 
electrocasting, removing from an electrodeposted object or a surrounding object, and manufacturing electrocasting 
tubing, 

That in which an outer diameter is 10 micrometers or more 85 micrometers or less, and, as for that in which the 
shape of an appearance has a cross-section circle configuration, the shape of an appearance has the shape of a 
cross-section polygon is characterized by the deformation of the lateral strain when the diameter of an inscribed 
circle being 10 micrometers or more 85 micrometers or less, pulling to the method of outside, and lengthening being 
5% or more of the cross section, 

Thin line material for manufacturing electrocasting tubing. 
[Claim 21] 

It is characterized by outside having prepared the conductive layer of the different quality of the material from an 
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electrodeposted object or a surrounding object, 

Thin line material for manufacturing electrocasting tubing according to claim 20. 
[Claim 22] 

Outside the conductive layer of the different quality of the material from an electrodeposted object or a surrounding 
object is prepared, and it is characterized by having prepared the conductive layer of the different quality of the 
material from the conductive layer concerned between thin line material base material and the above-mentioned 
conductive layer further, 

Thin line material for manufacturing electrocasting tubing according to claim 20. 
[Claim 23] 

It is characterized by there being a part in which the conductive layer is not prepared in a both-ends side, 
Thin line material for manufacturing electrocasting tubing according to claim 20, 21, or 22. 
[Claim 24] 

It is characterized by having formed the shape of an appearance a cross-section circle configuration or in the shape 
of a cross-section polygon, 

Thin line material for manufacturing electrocasting tubing according to claim 20, 21, 22, or 23. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the thin line material for manufacturing the manufacture approach of electroforming (on 
these specifications, it is called "electrocasting") tubing and electrocasting tubing, and electrocasting tubing, and 
relates to the manufacture approach of electrocasting tubing and electrocasting tubing which have a detailed bore in 
more detail. Moreover, it is related with the thin line material for manufacturing electrocasting tubing which has a 
detailed bore. * 
[0002] 

[Description of the Prior Art] 

In case integrated circuits, such as LSI, are manufactured from the former, the semi-conductor pattern is done as 
the design and inspection with a good electric flow is conducted. This inspection is conducted by making each 
electrode in which the pin of a contact probe was formed contact using equipment (for it to be called probe 
equipment'' on these specifications) equipped with many contact probes. The spring is prepared in the interior of 
super-thin tubing which has length as required, and the contact probe has the structure which prepared the pin 
possible [ an attitude ] in tubing. ' 

[0003] , ; 

Evolution of a semi-conductor manufacturing technology in recent years has a remarkable thing, and it is tended 
increasingly by the way, to carry out* densification of the degree of integration. Increasing the' number of contact 
probes (formation of many pins), 'also making a wire size thin (thinning),' and also making spacing between contact 
probes narrower (formation of a ** pitch) is called for so that it can respond to the newest integrated circuit also in 
the probe equipment which inspects the electric flow of an electrode in connection with this. As for tubing for the 
present contact probes, that 110 micrometers and whose bore ah outer diameter is 88 micrometers is made into* the 
smallest in the world (for example, nonpatent literature 1 reference). 

However, as described above, since the semi-conductor manufacturing technology has evolved increasingly, to also 
miniaturize a contact probe further is needed. 

[0004] - ■- ■ - ' 

Moreover, the need for tubing of having a detailed bore is increasing also in the field of medicine other than 
semiconductor industry (for example, biotechnology); 

That is, development of tubing which has such a detailed bore is strongly demanded from the whole industrial world. 
[0005] . *" * v • 

this invention person is doing research on electrocasting, and has succeeded in manufacturing small diameter tubing 
by electrocasting before. A centrum is a cross-section circle configuration and "the bore of electrocasting tubing at 
this time is 126 micrometers (for example, patent reference 1 reference), therefore, this invention person also needs 
to build tubing which has a detailed bore for contact probes (centrum), if a electrocasting technique is used — the 
idea, **, was obtained. 
[0006] "" 

And when research was repeated further, it succeeded in a diameter making the film of a 5 micrometers [ a 

minimum of] metal adhere to the external surface of this thin line material using the thin line material from 10 

micrometers to 85 micrometers, then, if the above-mentioned thin line material is removable from this metal, tubing 

which has a detailed bore (centrum) should build — the knowledge of the ****** was carried out. 

However, since the electrodeposited metal had stuck to the external surface of thin line material, it was not easy to 

remove thin line material from the metal made to electrodepostt (deposit). 

[0007] 

[Patent reference 1] 
JP,2002-48947,A 
[Nonpatent literature 1] 

The Nikkei mechanical ON LINE, the April, 2001 issue, Nikkei Business Publications, the Internet 

<URLhttp://dm.nikkeibp.cojp/free/nmc/kiji/h559/t559g.html> 

[0008] 

(The purpose of this invention) 
The purpose of this invention. 
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**1 It is in offering the thin line material for manufacturing the manufacture approach of electrocasting tubing of 
having a detailed bore and electrocasting tubing, and this electrocasting tubing. 

**2 In case thin line material is removed from an electrode posted object or a surrounding object, a fixture, a tool, 
etc. are to offer the manufacture approach of electrocasting tubing which make thin line material easy to remove, as 
it can hook on an electrodeposted object or a surrounding object 

**3 It is in preparing conductive layers, such as gold plate, in an inside, and offering the thin line material for 
manufacturing the manufacture approach of electrocasting tubing it is made better [ conductivity / tubing ] than the 
time only of an electrodeposted object or a surrounding object and electrocasting tubing, and this electrocasting 
tubing. 

**4 It is in preparing at least the conductive layer from which the quality of the material differs inside more than a 
bilayer, and offering the thin line material for manufacturing the manufacture approach of electrocasting tubing it is 
made good [ the adhesion of both conductive layers and an electrodeposted object, or a surrounding object / 
tubing ] and electrocasting tubing, and this electrocasting tubing. 

**5 It is in offering the manufacture approach of electrocasting tubing and electrocasting tubing equipped with two 
or more centrums. 

**6 It has two or more centrums and is in the thing which form the surroundings of each centrum and for which the 
manufacture approach of electrocasting tubing in which electric conduction is possible, and electrocasting tubing are 
offered independently for every part. 

**7 In case thin line material is removed, it is in offering the manufacture approach of electrocasting tubing that 
tensile force makes it hard to start the conductive layer prepared in the inside, a conductive layer and baseline 
material are made easy to separate, and adhesion with a conductive layer, an electrodeposted object, or a 
surrounding object is made to be hard to be spoiled. 
[0009] 

[Means for Solving the Problem] 

The means of this invention devised in order to attain the above-mentioned purpose is as follows. 
If it is in the 1 st invention, 

It is the approach of forming an electrodeposted object or a surrounding object in the surroundings of thin line 
material by electrocasting, removing thin line material from an electrodeposted object or a surrounding object, and 
manufacturing electrocasting tubing, 

By thin line material's heating and carrying out thermal expansion of an electrodeposted object or the surrounding 
object, or cooling thin line material and making it contract, a clearance is formed between an electrodeposted object 
or a surrounding object, and thin line material, and thin line material is held and pulled, or it draws in, or is 
characterized by blowing off and removing push ****, a gas. or a liquid using one approach of the push **** 
physically, 

It is the manufacture approach of electrocasting tubing. 
[0010] 

If it is in the 2nd invention. 

It is the approach of forming an electrodeposted object or a surrounding object in the surroundings of thin line 
material by electrocasting, removing thin line material from an electrodeposted object or a surrounding object, and 
manufacturing electrocasting tubing, 

By dipping thin line material into liquid, or covering liquid, the part where thin line material, the electrodeposted 
object, or the surrounding object touches is made easy to slide, and thin line material is held and pulled, or it draws 
in, or is characterized by blowing off and removing push ****, a gas, or a liquid using one approach of the push **** 
physically, 

It is the manufacture approach of electrocasting tubing. 
[0011] 

If it is in the 3rd invention, 

It is the approach of forming an electrodeposted object or a surrounding object in the surroundings of thin line 
material by electrocasting, removing thin line material from an electrodeposted object or a surrounding object, and 
manufacturing electrocasting tubing, 

Thin line material is made to deform so that it may pull from one side or both and the cross section may become 
small, and a clearance is formed between thin line material, an electrodeposted object, or a surrounding object, and 
thin line material is held and pulled, or it draws in, or is characterized by blowing off and removing push a gas, 

or a liquid using one approach of the push **** physically. 
It is the manufacture approach of electrocasting tubing. 
[0012] 

If it is in the 4th invention, 

It is characterized by making [ many ] the amount of the electrodeposted object by the side of the edge formed in 
thin line material, or a surrounding object, 

It is the manufacture approach of electrocasting tubing concerning the 1st, 2nd, or 3rd invention. 
[0013] 

If it is in the 5th invention. 

It is characterized by the deformation of the lateral strain when pulling and lengthening thin line material to the 
method of outside being 5% or more of the cross section, 
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It is the manufacture approach of electrocasting tubing concerning the 3rd invention. 
[0014] 

If it is in the 6th invention, 

It is the approach of forming an electrodeposted object or a surrounding object in the surroundings of thin line 
material by electrocasting, removing thin line material from an electrodeposted object or a surrounding object, and 
manufacturing electrocasting tubing. 

It is characterized by melting and removing thin line material with heat or a solvent. 
It is the manufacture approach of electrocasting tubing. 
[0015] . - 

If it is in the 7th invention, 

It is characterized by removing thin line material using the thin line material by which the conductive layer was 
prepared outside, so that a conductive layer may remain in the inside of electrocasting tubing, 
It is the manufacture approach of electrocasting tubing concerning the 1st, 2nd, 3rd, 4th, 5th, or 6th invention. 
[0016]' ...... 

If it is in the 8th invention, 

Using the thin line material which has formed in the external surface side at least the conductive layer from which 
the quality of the material differs more than the bilayer, an electrodeposted object or a surrounding object, and the 
conductive layer of the outside of thin line material are stuck, and it is characterized by removing thin line material 
so that ah inside conductive layer may remain in the inside of electrocasting tubing, 

It is the manufacture approach of electrocasting tubing concerning the 1st- 2nd, 3rd, 4th, 5th, or 6th invention. 
[0017] 

If it is in the 9th invention, 

The inner configuration of the centrum which removes thin line material from an electrodeposted object or a 
surrounding object, and is formed is characterized by having the shape of a cross-section circle configuration or a 
cross-section polygon, 

It is the manufacture approach of electrocasting tubing concerning the 1st, 2nd, 3rd, 4th, 5th, 6th. 7th, or 8th 
invention. 

[0018] • . 

If it is in the 10th invention, . ; ' 

It is characterized by having two or more centrums which remove thin line material and are formed, 

It is the manufacture approach of electrocasting tubing concerning the 1st, 2nd, 3rd, 4th, 5th, 6th, 7th, 8th, or 9th 

invention. 

[0019] 

If it is in the 1 1th invention. 

The septum object which prepares a conductive layer in the external surface of an insulator, and has been formed in 
it between centrums is made to intervene, and it is characterized by the thing which form the surroundings of each 
centrum and electric conduction can be made to carry out independently for every part, ■ 
It is the manufacture approach of electrocasting tubing concerning the 10th invention. 
[0020] 

If it is in the 1 2th invention, 

It is electrocasting tubing which forms an electrodeposted object, or. a surrounding object in the surroundings of thin 
line material by electrocasting, removes thin line material from an electrodeposted object or a surrounding object, 
and is manufactured, 

As for that in which the bore of a centrum is 10 micrometers or more 85 micrometers or less, and, as for that in 
which the inner configuration of the centrum which removes thin line material from an electrodeposted object or a 
surrounding object and is formed has a cross-section circle configuration, the inner configuration of a centrum has 
the shape of a cross-section polygon, the diameter of the inscribed circle of a centrum is characterized by 10- 
micrometer or more being 85 micrometers or less, 
It is electrocasting tubing. 
[0021] 

If it is in the 1 3th invention, 

Thickness is characterized by 5-micrometer or more being 50 micrometers or less, 

It is electrocasting tubing concerning the 1 2th invention. 

[0022] 

If it is in the 14th invention, 

It is characterized by having prepared the conductive layer of the quality of the material which is inside different 

from an electrodeposted object or a surrounding object, 

It is electrocasting tubing concerning the 12th or 13th invention. 

[0023] 

If it is in the 1 5th invention, 

The conductive layer of the different quality of the material from an electrodeposted object or a surrounding object 
is prepared in the inside, and it is characterized by having prepared the conductive layer of the different quality of 
the material from the conductive layer concerned between an electrodeposted object or a surrounding object, and 
the above-mentioned conductive layer further, 



V. • 
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It is electrocasting tubing concerning the 1 2th or 1 3th invention. 
[0024] 

If it is in the 1 6th invention, 

It is characterized by there being two or more centrums which remove thin line material and are formed, 
It is electrocasting tubing of the publication concerning the 12th, 13th, 14th, or 15th invention. 
[0025] 

If it is in the 1 7th invention, 

The septum object which prepares a conductive layer in the external surface of an insulator, and has been formed in 
it between centrums is made to intervene, and it is characterized by the thing which form the surroundings of each 
centrum and which is constituted so that electric conduction may be made independently for every part, 
It is electrocasting tubing concerning the 1 6th invention. 
[0026] 

If it is in the 18th invention, 

The conductive layer prepared in the external surface of a septum object is characterized by constituting so that a 
part of centrum may be formed, 

It is electrocasting tubing concerning the 1 7th invention. 
[0027] 

If it is in the 19th invention, 

A septum object is characterized by the thickness of the part prepared between adjacent centrums being 5 

micrometers or more 50 micrometers or less, 

It is electrocasting tubing concerning the 17th or 18th invention. 

[0028] 

If it is in the 20th invention, 

It is the thin line material for forming an electrodeposted object or a surrounding object in the surroundings by 
electrocasting, removing from an electrodeposted object or a surrounding object, and manufacturing electrocasting 
tubing, 

That in which an outer diameter is 10 micrometers or more 85 micrometers or less, and, as for that in which the 
shape of an appearance has a cross-section circle configuration, the shape of an appearance has the shape of a 
cross-section polygon is characterized by the deformation of the lateral strain when the diameter of an inscribed 
circle being 10 micrometers or more 85 micrometers or less, pulling to the method of outside, and lengthening being 
5% or more of the cross section, 

It is the thin line material for manufacturing electrocasting tubing. 
[0029] 

If it is in the 21st invention, 

It is characterized by outside having prepared the conductive layer of the different quality of the material from an 
electrodeposted object or a surrounding object. 

It is the thin line material for manufacturing electrocasting tubing concerning the 20th invention. 
[0030] 

If it is in the 22nd invention, 

Outside the conductive layer of the different quality of the material from an electrodeposted object or a surrounding 
object is prepared, and it is characterized by having prepared the conductive layer of the different quality of the 
material from the conductive layer concerned between thin line material base material and the above-mentioned 
conductive layer further, 

It is the thin line material for manufacturing electrocasting tubing concerning the 20th invention. 
[0031] 

If it is in the 23rd invention, 

It is characterized by there being a part in which the conductive layer is not prepared in a both-ends side, 
It is the thin line material for manufacturing electrocasting tubing concerning the 20th, 21st, or 22nd invention. 
[0032] 

If it is in the 24th invention, 

It is characterized by having formed the shape of an appearance a cross-section circle configuration or in the shape 
of a cross-section polygon, 

It is the thin line material for manufacturing electrocasting tubing concerning the 20th, 21st, 22nd, or 23rd invention. 
[0033] 

Like for example, a metal wire rod, the whole can also use what was formed with the conductive ingredient, and thin 
line material can also use what prepared conductive layers (for example, metals, carbon, etc., such as plating) in the 
surroundings of said conductive ingredient. Moreover, what prepared and formed conductive layers (for example, 
metals, carbon, etc., such as electroless deposition) in the surroundings of this can also be used using the thin line 
material of insulating ingredients, such as a synthetic-resin wire rod. 

Furthermore, the conductor of another object can be prepared near the thin line material, and the whole other than 
the above-mentioned thin line material can also use what was formed with the insulating ingredient (that in which 
the conductive ingredient is not prepared) still like a synthetic-resin wire rod in the case where a metal is made to 
be eiectrodeposited in this conductor (deposit). 
[0034] 
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If, as for the quality of the material of the part which a metal electrode posits by electroca sting, it has conductivity, 
especially the quality of the material is not limited, but in order to carry out that it is easy to make a metal 
electrodeposit, it is desirable that conductivity uses a good thing. For example, iron, stainless steel, copper, gold, 
silver, brass,, nickel, aluminum, carbon, etc. can be used. 
[0035] 

Moreover, the. nonconductor (insulator) with which the electrical and electric equipment cannot flow very easily, and 
the semi-conductor which turns into a conductor and a nonconductor with temperature etc. can be used for the 
insulating, ingredient which constitutes thin line material and the insulator of a septum object. What consists of 
thermosetting resin, thermoplastics, engineer plastics, and a chemical fiber (a synthetic fiber, a semi-synthetic fiber, 
a regenerated fiber, inorganic fiber) can be used for an insulating ingredient For example, phenol resin, a urea resin, 
melamine resin, diallyl phthalate resin, An unsaturated polyester resin, silicone resin, an epoxy resin, polyethylene, 
Cross-linked polyethylene, chlorinated polyethylene, ethylene / vinyl acetate copolymer, Polypropylene, a 
polyisobutylene, a polyvinyl chloride, a polyvinylidene chloride. Polyvinyl alcohol, a polyvinyl acetal, acrylic resin, 
polyvinyl acetate, A polyacrylonitrile, MODAKURIRU, polystyrene, styrene /acrylonitrile copolymer, Acrylonitrile / 
butadiene A styrene ternary polymerization object, acetate. Triacetate, a fluororesin, polytetrafluoroethylene, 
polybutylene terephthalate, Polyarylate, polyacetal, a polycarbonate, a polyphenylerie sulfide, Polysulfone, all 
aromatic polyimide, polyamidoimide, polyether imide, A polyether ether ketone, the poly BENZUU imidazole, 
polyester. Polyethylene terephthalate, a polyamide, nylon, aramid, polyurethane, spandex, polyalkylene PARAOKISHI 
benzoatej benzoate, poly fluoro ethylene, a pro mix, rayon, cuprammonium rayon, a glass fiber, etc. can be 
mentioned. . . . »: * 

Furthermore, an insulating ingredient can be twisted, or can be spun, or the so-called filament yarn which has not 

been' carried out can also be used for it, and spun yarn can also be used for it. 

[0036] 

Strictly, a cross-section configuration does not mean what is a circle configuration, and is using the vocabulary the 
"cross-rsection circle configuration" shown according to the inner configuration of electrocasting tubing, or the 
shape: of an appearance of thin line material, as a concept which contains the thing of a circle configuration, and an 
elliptical thing substantially. 
[0037] 

The vocabulary "the shape of a cross-section polygon shown according to the inner configuration of electrocasting 
tubing or: the shape of an appearance of thin line material" does not mean that whose crossrsection configuration. is 
a polygon-Hike strictly, and it is being used for it as a concept also containing a thing which the radius of circle has 
attached to: a corner which contains a polygon-like thing substantially. Moreover, although it does not limit 
especiallypwith the* shape of a polygon, the shape of the shape of the shape of the shape of an abbreviation triangle 
and ; an abbreviation square (the shape of the shape of the shape of the shape of a rectangle and a square and a 
rhombus and a parallelogram is included) and an abbreviation pentagon and an abbreviation hexagon etc. can be 

mentibned^concretely. - - • - 

[0038]) bnr 

As a solvent from which thin line material is melted, and removed, an alkaline solution, an acidic solution, etc. can be 
mentioned; for example. 
[0039] .-as: 

Especially as an application of electrocasting tubing, although it does not limit, tubing for contact probes (casing 
which holds a spring) can be mentioned, for example. 
[0040]" .-E, ' • 

It has the quality of the material which the case of the electrodeposted object by electrocasting or a surrounding 
object also has, and is different from "the part which forms the surroundings of a centrum" with an electrodeposted 
object or a surrounding object, and there is also a case of the conductive layer (the conductive layer of a septum 
object is included) prepared in the inside of a centrum. 
[0041] iV-. • - 
(Work for ) , % 

According to this invention, thin line material is removable from the electrodeposted object formed of electrocasting, 
or a surrounding object Thin line material **1 Form a clearance between an electrodeposted object or a 
surrounding, object, and thin line material by heating and carrying out thermal expansion of an electrodeposted 
object or the surrounding object, or cooling thin line material and making it contract, or **2 Carry out or that it is 
easy to slide oh the part where thin line material, the electrodeposted object, or the surrounding object touches by 
dipping into liquid or covering liquid **3 It is made to deform so that it may pull from one side or both and the cross 
section may become small, and a clearance is formed, held and pulled between thin line material, an electrodeposted 
object,' or a' surrounding object it draws in, or push a gas, or a liquid is blown off physically, and it is removed 

using one approach of the push Moreover, **4 It is removable even if it melts with heat or a solvent 

[0042] -toric... , j ■ 

If such an approach is used on the occasion of removal of thin line material, thin line material is removable even 
from the electrodeposted object or surrounding object formed, for example so that a diameter might have 5- 
micrometer or more thickness of 50 micrometers or less on the external surface of this thin line material using the 
thin line material from 10 micrometers to 85 micrometers. Therefore, electrocasting tubing which has a detailed bore 
usable as tubing for for example, contact probes etc. can be manufactured by using the removal approach of this 
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thin line material. 
[0043] 

According to the approach of making [ many ] the amount of the electrodeposted object by the side of the edge 
formed in thin line material, or a surrounding object, and manufacturing electrocasting tubing, in case thin line 
material is drawn out from an electrodeposted object or a surrounding object, or uses it, pushing and it is removed 
for example, a fixture, a tool, etc. can be hooked on the end face of the part which made [ many ] the amount of an 
electrodeposted object or a surrounding object etc. Therefore, since it changes into the condition of haying fixed the 
electrodeposted object or the surrounding object, in this case and thin line material can be removed, it is easy to 
remove thin line material. 
[0044] 

Since sufficient clearance to remove thin line material can be formed between thin line material, an electrodeposted 
object, or a surrounding object according to the manufacture approach of electrocasting tubing of having made it the 
cross section have 5% or more of deformation of the lateral strain when pulling and lengthening thin line material to 
the method of outside, possibility that thin line material can remove from an electrodeposted object or a surrounding 
object convenient is high. In the case where the deformation of lateral strain has less than 5% of the cross section 
temporarily, since the clearance is not enough, trouble may arise on the occasion of removal. 
[0045] 

According to the manufacture approach of electrocasting tubing of removing thin line material using the thin line 
material by which the conductive layer was prepared outside so that a conductive layer may remain in the inside of 
electrocasting tubing, electrocasting tubing which prepared gold plate etc. in the inside can be manufactured. Since 
conductivity is made to fitness from the time only of an electrodeposted object or a surrounding object according to 
the quality of the material of a conductive layer prepared in an inside, such electrocasting tubing can be used as 
components suitable for conducting the electrical and electric equipment in this case. 

In addition, electrocasting tubing with more sufficient conductivity than the time only of an electrodeposted object 
or a surrounding object can be similarly formed about electrocasting tubing with which the conductive layer of the 
quality of the material which is inside different from an electrodeposted object or a surrounding object is prepared, 
and the thin line material which has prepared the conductive layer of the different quality of the material from an 
electrodeposted object or a surrounding object outside. 
[0046] 

According to the manufacture approach of electrocasting tubing using the thin line material which has formed in the 
external surface side at least the conductive layer from which the quality of the material differs more than the 
bilayer, for example, an outside conductive layer is constituted from copper, the conductive layer of the inside which 
touches copper is constituted from gold, and nickel can be formed as an electrodeposted object or a surrounding 
object of electrocasting. In this case, since copper and adhesion of nickel are better than gold and gold of adhesion 
is [ copper ] good, good electrocasting tubing of adhesion can be formed. 

The conductive layer of the different quality of the material from an electrodeposted object or a surrounding object 
is prepared in the inside. Further in addition, between an electrodeposted object or a surrounding object, and the . 
above-mentioned conductive layer The conductive layer of the different quality of the material from an 
electrodeposted object or a surrounding object is prepared in electrocasting tubing with which the conductive layer 
of the different quality of the material from the conductive layer concerned is prepared, and external surface. 
Further between thin line material base material and the above-mentioned conductive layer About the thin line 
material in which the conductive layer of the different quality of the material from the conductive layer concerned is 
prepared, good electrocasting tubing of the adhesion of an electrodeposted object or a surrounding object, and a 
conductive layer can be formed similarly. 
[0047] 

The thing equipped with two or more centrums which remove thin line material and are formed can use tubing with 
which the centrum is prepared only for one, replacing it with the components which put more than one in order and 
were manufactured. According to this electrocasting tubing, the time and effort which puts in order and installs each 
tubing can be abolished. Moreover, since spacing between centrums is also being fixed by the electrodeposted 
object or the surrounding object, it does not shift. 
[0048] 

The thing which the septum object which prepares a conductive layer in the external surface of an insulator, and 
has been formed in it is made to intervene, and forms the surroundings of each centrum between centrums and to 
which electric conduction has been made to be made independently for every part becomes independent for every 
centrum, and electric conduction is possible for it. 

[0049] • 

When the thin line material with the part in which the conductive layer is not prepared in a both-ends side pulls the 

part in which this conductive layer is not prepared to the method of outside, tensile force direct start comes to be 

hard to a conductive layer, and it is easy to separate a conductive layer and baseline material, and adhesion with a 

conductive layer, an electrodeposted object or a surrounding object is also hard to be spoiled. 

[0050] 

[Embodiment of the Invention] 

The gestalt of operation of this invention is further explained to a detail based on a drawing. 

Drawing 1 is the cross-section explanatory view showing an example of the electrocasting equipment for 
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manufacturing electrocasting tubing concerning this invention. 

First, the electrocasting •equipment which manufactures electrocasting tubing is explained. 
[0051] 

Electrocasting equipment 100 is equipped with the electrocasting tub 10 and the outside tub 1 1 which holds this 
electrocasting tub 10 inside. The upper part is carrying out opening of the electrocasting tub 10 and the outside tub 
11, and the electrolytic solution (electrocasting liquid) 20 is always supplied in the electrocasting tub. 10 at the time 
of operation. In this way, the electrolytic solution 20 overflows from the upper part of the electrocasting tub 10, and 
flows in in the outside tub 1 1. As the electrolytic solution 20. what added the brightener and the bit inhibitor to 
nickel amiosulfonate liquid is used with the gestalt of this operation, for example. • , 

[0052] . 

The electrolytic solution 20 which overflowed from the electrocasting tub 10 and flowed in in the outside tub 11 is 
filtered; with a filter (illustration abbreviation), and is again supplied in the electrocasting tub 10. That is, the .- 
electrolytic solution 20 circulates through between the electrocasting tub 10 and the outside tubs 11 continuously 
at the. time of operation. In addition, a well-known means can be used for a supply means to supply the electrolytic 
solution 20 to the electrocasting tub 10 (illustration abbreviation). 
[0053] 

The electrolytic solution 20 of the part currently overflowed from the upper part of the electrocasting tub 1 0 in the 
gestalt of this operation is called the overflow section 12 for convenience. With electrocasting equipment 100, 
electrocasting is performed in this overflow section 12. About a electrocasting procedure, it mentions later. 
[0054]' 

Level adjuster equipment 13 is formed in the lower part of the electrocasting tub 10. this level adjuster equipment 
13 — vthe electrocasting tub 10 — an abbreviation horizontal — maintaining — thereby — the up whole region of 
the electrocasting tub 10 — abbreviation — the level overflow section 12 is formed and the electrolytic solution 20 
can be distributed over every place in the overflow section 12 at homogeneity. 

[0055] ; . :i „ • " .. ■ , ,j . r 

The sign A shows the maintenance fixture holding the thin line material 30 used as the mold member for 
electrocasting (base material). The maintenance fixture 4 is equipped with the horizontal bracing ,40 which": has length 
as required, and the vertical installation members 41 and 41 of the pair made to have hung to the both-ends side of 
this horizontal bracing 40. The maintenance fixture 4 is formed so that the vertical installation members 41 and 41 
mayibe located in the side of the electrocasting tub 10. 

[0056] r,.; }/-■: . > . .. , 

The rod-like- wire rod holddown members 42 and 43 which have necessary die length are extended and formed in the 
abbreviation horizontal direction at the vertical installation members 41 and 41 , respectively. The wire rod holddown 
members 42 and 43 are formed in the vertical installation members 41 and 41 pivotable. The electrode 44 is formed 
in the edge by the side of the electrocasting tub 10 of one wire rod holddown member 42. Moreover, the tension 
device 45 which pulls the thin line. material 30, and the electrode 44 are formed in the edge by the side of rthe 
electrocasting tub' 10 of the wire rod holddown member 43 of another side. It is fixed to the wire rod holddown:. 
members 42. and 43, respectively, and.the end and the other end of the thin line material 30 are prepared in them in 
the condition/of having become it tense with, the tension device 45. . ;» , 

[0057] .>.» fc*/: ■ "- -.. , \ . ; ; : * 

Among the vertical installation members 41 and 41, the revolving shaft 46 is constructed pivotable.cThe sign 47 
shows the drive motor which makes a revolving shaft 46 drive. The revolving shaft 46 has penetrated the vertical 
installation members 41 and 41, and the gearing 480,481 has fixed it to the both-ends side. 
[0058]- j: . ;. , , y% . 

The above-mentioned wire rod holddown members 42 and 43 penetrate the vertical installation members 41 and 41, 
and are prepared. The gearing 482 has fixed in the wire rod holddown member 42 which penetrated the vertical - 
installation member 41. The gearing 483 has fixed in the wire rod holddown member 43 which penetrated the vertical 
installation member 41 similarly. In this way, the gearing 480, a gearing 482 and a gearing 481, and the gearing 483 
are engaged. Therefore, by operating a drive motor 47 and rotating a gearing 480,481 with a revolving shaft 46, a 
gearing 482,483 and the wire rod holddown members 42 and 43 rotate, as a result the thin line material, 30 can .»■■ . 
rotate. Especially the rotational speed of the thin line material 30 is not limited. For example; it is controlled below in 
15r.p.m.. ■ v - ... 

[0059]%. * - . . . ; » ■. ... , • . 

The electrode contact-carrying members 49 and 49 which have conductivity, respectively are. formed in the edge of 
the outside of the wire rod holddown members 42 and 43. The electrode contact-carrying member 49.49 contacts, 
the polar, zone 14 and 14 prepared between the electrocasting tub 10 and the outside tub 11, when the maintenance 
fixture A has been arranged above the electrocasting tub 10. Polar zone 14 and 14 is connected with the minus pole 
of a power source. Therefore, the electrode contact-carrying members 49 and 49 are in the condition in contact - 
with polar zone 14 and 14, and will be in the condition of having connected with the minus pole of a power source 
electrically. - : 

[0060] .- . ■■ . - - 

The sign 15 shows the polar zone electrically connected with the plus pole of a power source. The~poIar zone 15 is 
formed in the pars basilaris ossis occipitalis of the electrocasting tub 10. The polar zone 15 can use what was 
constituted by containing the metal pellet for electrocasting (for example, nickel pellet) in the shape of a mesh 
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which consists for example, of titanium steel, and the case of a hole vacancy. 
[0061] 

The manufacture approach of electrocasting tubing which used electrocasting equipment 100 is explained. 
First, the end section and the other end of the thin line material 30 are made to fix to the wire rod holddown 
members 42 and 43, respectively, and it changes into the condition of having become it tense about the thin line 
material 30 among the wire rod holddown members 42 and 43. At this time, the electrolytic solution 20 is supplied to 
the electrocasting tub 1 0, is overflowed from the upper part of the electrocasting tub 1 0 (forming the overflow 
section 12), and flows in in the outside tub 11. Moreover, the overflow section 12 makes the electrocasting tub 10 
an abbreviation horizontal with level adjuster equipment 1 3, and it is adjusted so that the electrolytic solution 20 
may be distributed over every place at homogeneity. 
[0062] 

With the gestalt of this operation, the thin line material 30 was the product made from stainless steel which has a 
cross-section approximate circle configuration with a diameter of 50 micrometers, and when the tensile force of 2 
was applied 1 500Ns [/mm ] abbreviation pulled to the method of outside, it used that from which the deformation of 
lateral strain becomes 1 0% of the cross section. 
[0063] 

Next, a drive motor 47 is operated and a gearing 480,481 is rotated with a revolving shaft 46. A gearing 482,483 and 

the wire rod holddown members 42 and 43 rotate by this, and the thin line material 30 rotates. 

[0064] 

The electrode contact-carrying members 49 and 49 are contacted to polar zone 14 and 14, the vertical installation 
members 41 and 41 are located in the side of the electrocasting tub 10, and only the thin line material 30 is soaked 
into the overflow section 1 2. Since the polar zone 1 5 is electrically connected with the plus pole of a power source 
when the electrode contact-carrying members 49 and 49 contact polar zone 14 and 14, it will be in the condition 
that the thin line material 30 was electrically connected with the minus pole of a power source, and electrocasting 
will start In this way, a metal (according to the electrolytic solution 20 shown with the gestalt of this operation, it is 
nickel) is electrodeposited around the thin line material 30 (deposit). The metal electro deposited around the thin line 
material 30 is an electrode posted object (or surrounding object). 
[0065] 

The thin line material 30 is soaked in the duration overflow section 1 2, and it electroforms until the outer diameter 
of the electrodeposited metal becomes 70 micrometers of abbreviation covering an overall length. If a target outer 
diameter is reached, the thin line material 30 will be taken out from the overflow section 12, and electrocasting will 
be stopped. The thickness of the metal to electrodeposit, metaled the amount of electrodeposition (amount of 
deposits), i.e., thin line material, is controllable beforehand by the current, an electrical potential difference, 
electrocasting time amount, etc. 
[0066] 

With electrocasting equipment 100, since the overflow section 12 is adjusted so that the electrolytic solution 20 
may be distributed over homogeneity in every place, and the thin line material 30 is moreover making it rotate, even 
if it is the case where an uneven part occurs in the current density in the electrolytic solution 20 temporarily, in the 
electrodeposted condition (deposit condition) of the metal in the thin line material 30, it is hard to produce 
dispersion. Therefore, around the thin line material 30, a metal is electrodeposited so that it may have thickness 
with an equal abbreviation covering an overall length. Thereby, electrocasting tubing can manufacture a highly 
precise thing only by removing the thin line material 30. 
[0067] 

Moreover, electrocasting equipment 100 has electroformed in the overflow section 12, and returns and circulates 
through the electrolytic solution 20 which overflowed to the electrocasting tub 10 again. That is, for this reason, the 
little electrolytic solution 20 can also perform electrocasting that what is necessary is just to be able to form the 
overflow section 1 2 in electrocasting. 
[0068] 

With electrocasting equipment 100, since the wire rod holddown members 42 and 43 which fix the thin line material 
30 are arranged on the outside of the overflow section 12, the wire rod holddown members 42 and 43 are not 
soaked in the electrolytic solution 20. It seems that therefore, the wire rod holddown member 42 and 43 grades 
react with the electrolytic solution 20, and do not generate an impurity. Moreover, the electrolytic solutions 20 do 
not decrease in number vainly from the electrocasting tub 10, without adhering and carrying out the electrolytic 
solution 20 to the wire rod holddown member 42 and 43 grades. 
[0069] 

And the thin line material 30 is removed from the electrodeposted object (surrounding object) which removed the 
thin line material 30 which the metal electrodeposited to the surroundings from the wire rod holddown members 42 
and 43, and was formed in them at the end. 
[0070] 

Since the electrodeposted object has stuck the thin line material 30 outside, it is difficult to remove only by holding 
and pulling the thin line material 30, or drawing in, or pushing physically, using, or blowing off and only using, pushing 
a gas or a liquid. Therefore, the thin line material 30 is (1) shown below. - (4) It is removed using one of approaches. 
[0071] 

(1) Heat and carry out thermal expansion of the electrodeposted object, or cool the thin line material 30, it is made 
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to contract and a clearance is formed between an electrodeposted object and the thin line material 30, and hold and 
pull the thin line materia! 30 f or draw in, or physically, blow off and remove push a gas, or a liquid using one 

approach of the push ****. 
[0072] . 

(2) Make easy to slide the part where the thin line material 30 and an electrodeposted object touch, dipping into the 
liquid in which the cleaning agent was dissolved, or covering this liquid in. And the thin line material 30 is held and 
pulled, or it draws in, or physically, it blows off and push ****, a gas, or a liquid is removed using one approach of 
the push 

[0073] 

(3) Make it deform so that the thin line material 30 may be pulled from one side or both and the cross section may 
become small. And a clearance is formed between an electrodeposted object and the thin line material 30, and the 
thin line material 30 is held and pulled, or it draws in, or physically, it blows off and push ****, a gas, or a liquid is 
removed using one approach of the push 

[0074] - 

(4) Melt the thin line material 30 with heat, or melt it with solvents, such as an alkaline solution and an acidic 
solution, and remove it. 

[0075] f 

In this way, by removing the thin line material 30, electroca sting tubing which has a detailed bore (centrum) with the 
electrodeposted remaining object is built. This electrocasting tubing is usable as tubing for contact probes etc. 
[0076] 

Although thin line material was removed from the electrodeposted object which has thickness with an equal 
abbreviation covering an overall length with the gestalt ofthis operation, this does not limit, for example, it is shown 
in drawing 2 — as — the end side of the electrodeposted object 50 — path voluminousness with a big outer 
diameter — 500 is formed, and the thin line material 30 is pulled, or it draws in, or physically, it blows off and push 
****, a gas, or a liquid can also be removed using one approach of the push ****. thus, the time of drawing out or 
using by forming path voluminousness 500, pushing — setting — a fixture and a tool — path voluminousness — it 
can hook on the end face of 500. Therefore; since it changes into the condition of having fixed the electrodeposted 
object, in this case and the thin line material 30 can be removed, it becomes easy to remove thin line material. In 
addition; the activity which makes [ many ] some amounts of electrodeposition in this way may be done by being 
moved to other electrocasting equipments. 
[0077] v . 

Moreover, the thin line material 30 used what has a cross-section approximate circle configuration with a diameter 
of 50 micrometers with the gestalt of the above-mentioned implementation. However, the size or cross-section 
configuration of thin line material are not limited to this. For example, as shown in drawing 3 , a cross-section 
configuration can also use the thin line material 31 (a polygon-like thing is also included in the real target with which 
the corner is rounded) of the shape of a polygon, L such as a square. A sign 51 is an electrodeposted object 
[0078] • 

The above-mentioned thin line material is understood that it can use it in manufacture of electrocasting tubing 
which has a detailed bore by experiment ofthis invention person at that by which a cross-section configuration has 
an approximate circle configuration, if an outer diameter is 10 micrometers or more 85 micrometers or less, and if 
the diameter of an inscribed circle is 10 micrometers or more 85 micrometers or less in that by which the shape of 
an appearance has the shape 1 of a cross-section polygon. 
[0079] 

Moreover, the thin line material 30 shown with the gestalt of this operation used that from which the deformation of 
lateral strain becomes 10% of the cross section, when the tensile force of 2 was applied 1500Ns [/mm ] abbreviation 
pulled to the method of outside. However, especially the deformation of the lateral strain of thin line material is not 
limited. It seems that there should just be 5% or more of deformation of the cross section at least according to the 
place in which this invention person experimented. 
[0080] 

Although it formed with the gestalt ofthis operation so that a metal might be made to electrodeposit with the 
thickness of 10 micrometers of abbreviation and it might become the outer diameter of 70 micrometers of 
abbreviation as a whole around the thin line material 30 which has a cross-section approximate circle configuration 
with a diameter of 50 micrometers, especially the thickness of the metal made to electrodeposit is not limited. If you 
can make it electrodeposited around the thin line material 30 so that it may have the thickness of 5 micrometers of 
abbreviation at least according to the place in which this invention person experimented, also after removing the 
thin line material 30, it turns out that electrocasting tubing can be formed. 
[0081] 

The thin line material 30 uses the thing made from stainless steel with the gestalt ofthis operation, and it was made 
to make a metal electrodeposit directly around this thin line material 30. However, what does not limit especially if it 
is made for usable thin line material to have had conductivity with electrocasting equipment 100, built the core part 
with a metal, synthetic resin, etc., for example, prepared conductive layers (plating (metal layer (film)), carbon, etc.) 
in the external surface can also be used. By using such thin line material, as shown in drawing 4 , it is also possible 
to leave gold plate 321 to the inner skin of the electrodeposted object 52, and to remove only the baseline material 
320 in the case where the electrodeposted object 52 is formed in the thin line material 32 which formed gold plate 
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321 in the peripheral face. In this case, electrocasting tubing with which gold plate 321 was performed to inner skin 

can be formed. 

[0082] 

Since conductivity can be improved rather than the time of not forming gold plate 321, electrocasting tubing with 
which gold plate 321 was performed to inner skin can be used as components which were suitable for conducting 
electrical and electric equipment, such as tubing for contact probes, for example. 
[0083] 

Further for example, thin line material can also use what prepared other conductive layers in which the quality of 
the material differs from this further in the periphery side of the conductive layer by the above-mentioned plating 
etc. For example, in the case (refer to drawing 5 ) where the electrodeposted object 53 is formed in the 
surroundings of the thin line material 33 by which the metal electrodeposited by electrocasting is nickel and 
coppering 332 was formed in the periphery side of gold plate 331, since copper and adhesion of nickel are better 
than gold and adhesion of copper is [ gold ] good, only the baseline material 330 is removed and electrocasting 
tubing which nickel, copper, and gold pasted up in the good condition of adhesion can be formed. Gold plate 331 is 
exposed to the inner skin of this electrocasting tubing. 
[0084] 

Thus, it is desirable to pull the part which forms the part (masking section 341,341) which does not prepare a 
conductive layer (for example, gold plate 340) in the both-ends side of the thin line material 34 as shown in drawing 
6 , and has not prepared this conductive layer in the case where it removes from the metal which was made to 
transform the thin line material by which the conductive layer (for example, gold plate) was prepared in the periphery 
section so that the cross section may become small, and deposited. Tensile force direct start comes to be hard to a 
conductive layer by doing in this way, and it is easy to separate a conductive layer and baseline material, and the 
adhesion of a conductive layer and the electrodeposted object 54 is also hard to be spoiled. 
[0085] 

Drawing 7 is the cross-section explanatory view showing other examples of the electrocasting equipment for 
manufacturing electrocasting tubing concerning this invention, 

Drawing 8 is the decomposition strabism explanatory view showing the fixture for manufacture used with the 
electrocasting equipment shown by drawing 7 , 

Drawing 9 is the enlarged section explanatory view showing electrocasting tubing manufactured using the fixture for 
manufacture shown by drawing 8 . 

Electrocasting equipment 101 is a thing of a type which prepares thin line material in the condition of having become 

it tense in the lengthwise direction (it setting to drawing 7 and being perpendicularly). 

[0086] 

Electrocasting equipment 101 is equipped with the electrocasting tub 60. The electrocasting tub 60 has a tank part 
61 inside, and has formed it in box-like [ in which the upper part carried out opening ]. The lid installation section 62 
which spreads in the method of outside is formed in the rising wood of the electrocasting tub 60 over the perimeter, 
and the lid installation section 62 is covered so that a lid 64 may plug up opening of the electrocasting tub 60. 
[0087] 

The hanging section 63 is formed above the tank part 61. The anode plate section 66 electrically connected with the 
plus pole of a power source is attached in the hanging section 63. The hold object 660 is attached in the anode 
plate section 66, and many nickel balls are put in the hold object 660. The sign 65 shows the cathode section 
electrically connected with the minus pole of a power source. The cathode rays 650 for connecting with the fixture 
8 for manufacture mentioned later hang down to the cathode section 65 caudad, and are formed in it. 
[0088] 

Although the nickel ball was put in the hold object 660 with the gestalt of this operation, what is put in the hold 
object 660 is not limited to this, and is chosen according to the class of metal to deposit. For example, nickel, iron, 
copper, cobalt, etc. can be used. Moreover, neither a configuration nor especially structure is also limited. 
[0089] 

The frame 7 for fixture immobilization is held in the interior of a tank part 61. The fixture 8 for manufacture is 

accumulated and formed in five steps at the frame 7 for fixture immobilization. 

[0090] 

The tank part 61 of the electrocasting tub 60 is filled up with the electrolytic solution 21. The electrolytic solution 
21 is put in so that the anode plate section 66 and the frame 7 for fixture immobilization may be soaked completely. 
What uses nickel amiosulfonate as a principal component is being used for the electrolytic solution 21 with the 
gestalt of this operation. 
[0091] 

Drawing 8 is referred to. The fixture 8 for manufacture is for manufacturing electrocasting tubing which can stretch 
two or more thin line material 35, and has two or more centrums. In addition, since the same thing as what was used 
with electrocasting equipment 100 was used, the thin line material 35 shown with the gestalt of this operation omits 
explanation. 
[0092] 

The fixture 8 for manufacture is equipped with the tabular body 80 of a fixture which has length as required. The 
penetrated opening 81 is formed in the abbreviation center section of the body 80 of a fixture. The holddown 
members 82 and 83 which fix the thin line material 35 have necessary spacing crosswise, and are prepared in the 
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both-ends side (shorter side side) of the body 80 of a fixture which serves as vertical one end in drawing 8 . [ two 
or more (specifically eve'ry eight places) ] Although holddown members 82 and 83 used the screw-like thing with the 
gestalt of this operation, especially this does not limit. 
[0093] * 

Moreover, further, rather than spacing in which holddown members 82 and 83 were formed, spacing is further made 
narrow and two or more (specifically every eight places) guide pins 84 are formed in the inside part by holddown 
members 82 and 83, respectively. 
[0094] 

Furthermore, near the opening 81 used as the part inside guide pins 84, the positioning members 85 and 85 for 
deciding the set-up location of the thin line material 35 are formed, the positioning members 85 and 85 — the width 
of face of the body 80 of a fixture, and abbreviation — it is the band-like plate which has the same die length, and 
the slot (it separates by a diagram, is covered by the prevention member 850 (after-mentioned), and is not visible) 
of the shape of V character for inserting the thin line material 35 in an abbreviation central part is formed, covering 
full [ of the positioning member 85 ] (it sets to drawing 8 and is the vertical direction), two or more (concrete — 
eight places) these slots are formed successively, and are formed in the die-length direction (it sets to drawing 8 
and is a longitudinal direction). 
[0095] 

the top-face side of each positioning member 85 — this positioning member 85 and abbreviation — although it has 
the same width of face, it is made to have not separated from the thin line material 35 fang furrows which were 
formed with the plate with short die length and which separated, formed the prevention member 850 and inserted in 
Although the slot of the positioning member 85 was formed with the gestalt of this operation so that a. 10- 
micrometer clearance might be prepared between the adjacent thin line material 35, this cannot be limited and 
spacing of the thin line material 35 can be set up suitably. 
[0096] : 

Two or more thin line material (specifically 8) 35 is attached in the fixture 8 for manufacture. Each thin line material 
35 is attached as follows. 

First, the **** spring 86 is attached in the other end (it sets to drawing 8 and is the bottom) of the thin line 
material 35. And the end (it sets to drawing 8 and is the bottom) of the thin line material 35 is stopped by the 
holddown member 82. The thin line material 35 stopped by the holddown member 82 lets between the adjoining 
guide p iris 84 and 84 pass, inserts it in the slot currently formed in each positioning member 85, and it builds over it 
between the positioning member 85 and 85. 
[0097] 

The other end side of the thin line material 35 inserted in the slot lets between the guide pins 84 and 84 which 
adjoin like an upper limit side pass, and stops the **** spring 86 by the holddown member 83. With the tensile force 
of the **** spring 86, the thin line material 35 will be in the condition that the opening 81 of the thin line material 35 
and the corresponding part became it tense, and will be attached. 
[0098] 

In addition, although the thin line material 35 has a 10-micrometer clearance between adjacent things in the fixture 
8 for: manufacture arid it is attached, the above-mentioned spacing is exaggerated and expressed with drawing 8 in 
order to make an understanding easy. 
[0099] 

The sign 87 shows the attachment component for attaching the septum member 88. an attachment component 87 - 

- the opening configuration of opening 81, and abbreviation — it has formed with the plate of the shape of a 
rectangle which has the same magnitude. 

[0100] 

vertical lay length [ in / in the septum member 88 / drawing 8 of an attachment component 87 ] t and abbreviation - 

- it has the same die length and has the band-like configuration where thickness is thin. In detail, the septum 
member 88 is equipped with the insulating base material 880 which has the thickness of 8 micrometers of 
abbreviation, and has the structure where the conductive layer (film) 881 by plating which has the thickness of 2-3 
micrometers of abbreviation at the front rear face of the insulating base material 880 was formed. The quality of the 
material which forms a conductive layer 881 is not limited especially that what is necessary is just to have ' 
conductivity. However, that in which the electrodeposted object and adhesion (adhesive property) by electroca sting 
have a good property is desirable. 

[0101] - - 

The septum member 88 prepares necessary spacing, puts it in order so that a conductive layer 881 may counter, is 
prolonged for the overall length of the vertical direction of drawing 8 , and is attached in the abbreviation center 
section of the front face of an attachment component 87 removable. [ two or more (specifically seven pieces) ] With 
the gestalt of this operation, since the above-mentioned thin line material 35 forms the clearance which is 10 
micrometers of abbreviation and was attached in the body 80 of a fixture, similarly the septum member 88 has been 
attached at intervals of 1 0 micrometers of abbreviation so that it may correspond with this. 
[0102]* 

The attachment component 87 in which the septum member 88 was formed inserts and puts in the septum member 
88 from the side (the direction of an arrow head) between the thin line material 35 which travels through opening 81 
and has been stretched, and it is attached in the body 80 of a fixture by the septum member 88 being ****(ed) by 
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the tension of the thin line material 35. That is, the thin line material 35 and the septum member 88 (in detail 
conductive layer 881) touch. 

As 1 the fixture 8 for manufacture described the attachment component 87 above, it attaches it in the body 80 of a 
fixture after it connects cathode rays 650 so that the electrical and electric equipment may flow to the thin line 
material 35 ( drawing 8 illustration abbreviation), it holds in the frame 7 for fixture immobilization of a tank part 61, 
and is soaked into the electrolytic solution 21 and electroforms. In addition, among the fixtures 8 for manufacture, 
although concrete explanation is omitted, masking processing is performed to parts other than opening 81 so that 
the electrolytic solution 21 may not be soaked. 

According to electrocasting equipment 101. an electrodeposted object is formed in the front face of a conductive 
layer 881 the surroundings of the thin line material 35 by energizing. And the thin line material 35 and the septum 
member 88 stop electrocasting in the place where extent surrounding of necessary was carried out with the 
electrodeposted object 55. The amount of electrodeposition of the electrodeposted object 55 (the amount of 
deposits) is controllable beforehand by the current, an electrical potential difference, electrocasting time amount, 
etc. 

Thefixture 8 for manufacture which stopped electrocasting is picked out from the electrolytic solution 21. and is 
again disassembled into the body 80 of a fixture, and an attachment component 87. At this t.me. since* us fixed 
between the thin line material 35 with the electrodeposted depositing object 55, the septum member 88 is separated 
from an attachment component 87. Then, the thin line material 35 and the septum member 88 which were made into 
one with the electrodeposted object 55 are removed from the body 80 of a fixture. 

And it machines to the electrodeposted object 55 and the septum member 88. a configuration is prepared (refer to 
drawing 9 ). and the thin line material 35 is removed from the electrodeposted object 55. In addition, since removal 
of the thin line material 35 is performed by the same approach as what was manufactured with the above-mentioned 
electrocasting equipment 100, explanation is omitted. 

In this way. two or more (specifically eight pieces) some electrocasting tubing is built for a centrum. 

Since ] the septum member 88 makes this electrocasting tubing have intervened so that the thin line material 35 may 
be divided between the centrums removed and formed, it becomes independent for every part which forms the 
surroundings of each centrum, and electric conduction is possible for it. 

[0108] . . 

In addition, also with electrocasting equipment 101. a core part can be built with a metal, synthetic resin, etc and 
the thin line material by which conductive layers (plating (metal layer (film)), carbon, etc.) were prepared in the 
external surface can be used. Furthermore, it does not limit especially like the thin line material which showed the 
cross-section configuration of thin line material etc. with electrocasting equipment 1 01 . 

Although the septum member 88 was prepared and electroformed between the thin line material 35 with the gestalt 
of this operation, it is also possible for this not to limit, and not to prepare a septum member, for example, to 
electroform only in the state of thin line material. 

Electrocasting tubing can also be manufactured using the electrocasting equipment of other gestalten other than 
electrocasting equipment 100,101 shown with the gestalt of the above-mentioned implementation. Moreover, 
especially the class of fixture for manufacture used with electrocasting equipment is not limited, either. 

ThV numeric value showing the concrete dimension (magnitude, die length) shown with the gestalt of this operation 
is indicated in order to make an understanding easy, and there is especially no intention that limits a dimension. For 
example there are the path of thin line material, thickness of an electrodeposted object, the deformation and tensile 
force of thin line material, thickness of conductive layers (film) (plating etc.). thickness of a septum member, etc. 
These dimensions can be set up within the limits of it at arbitration about what set up the range. 

Although the gestalt of this operation showed what the external surface of thin line material is made to 
electrodeposit the metal by electrocasting. and covered thin line material, as this is covered with the metal which 
also electrodeposits thin line material, it can also build electrocasting tubing with not limiting, and preparing the 
conductors (metal etc.) which can be energized near the thin line material, for example, making this conductor 
electrodeposit the metal by electrocasting. 

Although what uses nickel amiosulfonate as a principal component was used for the electrolytic solution in the 
gestalt of the above-mentioned implementation, the electrolytic solution is not limited to this and chosen according 
to the class of metal to deposit. As a metal to electrodeposit (deposit), metals, such as nickel or its alloy, iron or its 
alloy copper or its alloy, cobalt or its alloy, a tungsten alloy, and a particle distribution metal, can be raised, for 
example. Moreover, as the electrolytic solution which deposits the above-mentioned metal, the liquid which uses 
water solutions, such as a nickel chloride, a nickel sulfate, the first iron of sulfamic acid, the first iron of hoe fluoride. 
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copper pyrophosphate, a copper sulfate, hoe copper fluoride, cay copper fluoride, titanium copper fluoride, alkanol 
sulfonic acid copper, cobalt sulfate, and sodium tungstate, as a principal component for example, or the liquid which 
made these liquid distribute impalpable powder, such as silicon carbide, tungsten carbide, boron carbide, a zirconium 
dioxide, CHITSlMzed silicon, an alumina, and a diamond, be used 
[0114] 

Moreover, in a electrocasting tub, the stirring means for stirring the electrolytic solution can also be established. As 
a stirring means, the thing of air to depend for blowing off and the electrolytic solution can be sucked in, and what is 
again breathed out in a cell, a pivotable impeller (propeller), a supersonic wave, vibration, etc. can be used, for 
example. However, a stirring means is not limited to these. 
[0115] - 

The vocabulary and expression which are used on these specifications are a thing on explanation to the last, and are 
not restrictive at all, and there is no intention which excepts the vocabulary and expression of the description 
described by this specification and its part, and equivalence. Moreover, it cannot be overemphasized within the limits 
of the technical thought of this invention that various deformation modes are possible. 
[01:1 6]. 

[Effect of the Invention] 

This: invention is equipped with the above-mentioned configuration, and has the following effectiveness. 

(a) According to this invention, thin line material is removable from the electrode posted object formed of 
electrocasting, or a surrounding object. Thin line material **1 Form a clearance between an electrodeposted object 
or a surrounding object, and thin line material by heating and carrying out thermal expansion of an electrodeposted 
object or the surrounding object, or cooling thin line material and making it contract, or **2 Carry out or that it is 
easy to slide on the part where thin line material, the electrodeposted object, or the surrounding object touches by 
dipping into liquid or covering liquid **3 It is made to deform so that it may pull from one side or both and the cross 
section may become small, and a clearance is formed, held and pulled between thin line material, an electrodeposted 
object, or a surrounding object, it draws in, or push ****, a gas, or a liquid is blown off physically, and it is removed 
using: one approach of the push ****. Moreover, **4 It is removable even if it melts with heat or a solvent. 

If such an approach is used on the occasion of removal of thin line material, thin line material is removable even 
from the electrodeposted object or surrounding object formed, for example so that a diameter might have 5- . - 
micrometer or more thickness of 50 micrometers or less on the external surface of this thin line material using the 
thin line material from 10 micrometers to 85 micrometers. Therefore, electrocasting tubing which has a detailed bore 
usable as tubing for for example, contact probes etc. can be manufactured by using the removal approach of this 
thin* line. material. 
[01 17] 

(b) According to the. approach of making [ many ] the amount of the electrodeposted object by the side of the edge 
formed in thin line material, or a surrounding object, and manufacturing electrocasting tubing, in case thin line 
material is '-drawn out from an electrodeposted object or a surrounding object, or uses it, pushing and it is removed 
for example, a fixture, a tool, etc. can be hooked on the end face of the part which made [ many ] the amount of an 
electrodeposted object or a surrounding object etc. Therefore, since it changes into the condition of having fixed the 
electrodeposted object or the surrounding object, in this case and thin line material can be removed, it is easy to 
remove thin line material. 

[0118] ~ 

(c) Since sufficient clearance to remove thin line material can be formed between thin line material, an 
electrodeposted object, or a surrounding object according to the manufacture approach of electrocasting tubing of 
having made it the cross section have 5% or more of deformation of the lateral strain when pulling and lengthening 
thin line material to the method of outside, possibility that thin line material can remove from an electrodeposted 
object or a surrounding object convenient is high. In the case where the deformation of lateral strain has less than 
5% of the cross section temporarily, since the clearance is not enough, trouble may arise on the occasion of 
removal. 

[0119] 

(d) According to the manufacture approach of electrocasting tubing of removing thin line material using the thin line 
material by which the conductive layer was prepared outside so that a conductive layer may remain in the inside of 
electrocasting tubing, electrocasting tubing which prepared gold plate etc. in the inside can be manufactured. Since 
conductivity is made to fitness from the time only of an electrodeposted object or a surrounding object according to 
the quality of the material of a conductive layer prepared in an inside, such electrocasting tubing can be used as 
components suitable for conducting the electrical and electric equipment in this case. 

In addition, electrocasting tubing with more sufficient conductivity than the time only of an electrodeposted object 
or a surrounding object can be similarly formed about electrocasting tubing with which the conductive layer of the 
quality of the material which is inside different from an electrodeposted object or a surrounding object is prepared, 
and the thin line material which has prepared the conductive layer of the different quality of the material from an 
electrodeposted object or a surrounding object outside. 
[01 20] 

(e) According to the manufacture approach of electrocasting tubing using the thin line material which has formed in 
the external surface side at least the conductive layer from which the quality of the material differs more than the 
bilayer, for example, an outside conductive layer is constituted from copper, the conductive layer of the inside which 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/07/28 



JP,2004-115838,A [DETAILED DESCRIPTION] 



14/15 ^— v 



touches copper is constituted from gold, and nickel can be formed as an electrodeposted object or a surrounding 
object of electrocasting. In this case, since copper and adhesion of nickel are better than gold and gold of adhesion 
is [ copper ] good, good electrocasting tubing of adhesion can be formed. 

The conductive layer of the different quality of the material from an electrodeposted object or a surrounding object 
is prepared in the inside. Further in addition, between an electrodeposted object or a surrounding object, and the 
above-mentioned conductive layer The conductive layer of the different quality of the material from an 
electrodeposted object or a surrounding object is prepared in electrocasting tubing with which the conductive layer 
of the different quality of the material from the conductive layer concerned is prepared, and external surface. 
Further between thin line material base material and the above-mentioned conductive layer About the thin line 
material in which the conductive layer of the different quality of the material from the conductive layer concerned is 
prepared, good electrocasting tubing of the adhesion of an electrodeposted object or a surrounding object, and a 
conductive layer can be formed similarly. 
[0121] 

(f) The thing equipped with two or more centrums which remove thin line material and are formed can use tubing 
with which the centrum is prepared only for one, replacing it with the components which put more than one in order 
and were manufactured. According to this electrocasting tubing, the time and effort which puts in order and installs 
each tubing can be abolished. Moreover, since spacing between centrums is also being fixed by the electrodeposted 
object or the surrounding object, it does not shift. 

[0122] 

(g) The thing which the septum object which prepares a conductive layer in the external surface of an insulator, and 
has been formed in it is made to intervene, and forms the surroundings of each centrum between centrums and to 
which electric conduction has been made to be made independently for every part becomes independent for every 
centrum, and electric conduction is possible for it. 

[0123] 

(h) When the thin line material with the part in which the conductive layer is not prepared in a both-ends side pulls 
the part in which this conductive layer is not prepared to the method of outside, tensile force direct start comes to 
be hard to a conductive layer, and it is easy to separate a conductive layer and baseline material, and adhesion with 
a conductive layer, an electrodeposted object, or a surrounding object is also hard to be spoiled. 

[Brief Description of the Drawings] 

[Drawing 1] The cross-section explanatory view showing an example of the electrocasting equipment for 
manufacturing electrocasting tubing concerning this invention. 

[Drawing 2] The explanatory view showing the condition of having formed path voluminousness in the end side of an 
electrodeposted object 

[Drawing 3] The cross-section explanatory view showing the condition of having formed the electrodeposted object 

in the surroundings of the thin line material which has the shape of a cross-section abbreviation square. 

[Drawing 4] The cross-section explanatory view showing the condition of having formed the electrodeposted object 

in the surroundings of the thin line material which prepared the conductive layer in the peripheral face. 

[Drawing 5] The cross-section explanatory view showing the condition of having formed the electrodeposted object 

in the surroundings of the thin line material which prepared two layers of conductive layers from which the quality of 

the material differs in a peripheral face. 

[Drawing 6] The explanatory view showing the condition of having formed the electrodeposted object in the 
surroundings of the thin line material in which the part which does not prepare a conductive layer in a both-ends 
side was formed. 

[Drawing 7] The cross-section explanatory view showing other examples of the electrocasting equipment for 
manufacturing electrocasting tubing concerning this invention. 

[Drawing 8] The decomposition strabism explanatory view showing the fixture for manufacture used with the 
electrocasting equipment shown by drawing 7 . 

[Drawing 9] The enlarged section explanatory view showing electrocasting tubing manufactured using the fixture for 
manufacture shown by drawing 8 . 
[Description of Notations] 
100,101 Electrocasting equipment 

1 0 Electrocasting Tub 

1 1 Outside Tub 

1 2 Overflow Section 

13 Level Adjuster Equipment 

14 Polar Zone 

15 Polar Zone 

20 Electrolytic Solution 

21 Electrolytic Solution 

30, 31, 32, 33, 34, and 35 Thin line material 

320 Baseline Material 

321 Gold Plate 

330 Baseline Material 

331 Gold Plate 
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332 Coppering 

340 Gold Plate 

341 Masking Section 

4 Maintenance Fixture 

40 Horizontal Bracing 

41 Vertical Installation Member 

42 Wire Rod Holddown Member 

43 Wire Rod Holddown Member 

44 Electrode 

45 Tension Device 

46 Revolving Shaft 

47 Drive Motor 
480,481 Gearing 
482,483 Gearing 

49 Electrode Contact-carrying Member 

50 t 51, 52, 53. 54, and 55 Electrodeposted object 

500 Path Voluminousness 

60 Electrocasting Tub 

61 Tank Part 

62 Lid Installation Section 

63 Hanging Section 

64 Lid 

65 Cathode Section 
650 Cathode Rays 

66 Anode Plate Section 
660 Hold Object 

7 Frame for Fixture Immobilization 

8 Fixture for Manufacture - ... 

80 Body of Fixture 

81 Opening 

82 Holddown Member 

83 Holddown Member 

84 Guide Pins 

85 Positioning Member 

850 Blank Prevention Member 

86 **** Spring 

87 Attachment Component 

88 Septum Member 

880 Insulating Base Material 

881 Conductive Layer 
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* NOTICES * 

JPO and NCIPI are not responsible for any. 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 4] 
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[Drawing 7] 
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[Drawing 8] 
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[ 0 0 7 1 ] 

(1) «»ft*JnJ»UTJ»l»3l**» *fc{i^ffl^«3 0=&^aiLTlKSI$-l±T, M ft 
fcffltt#3 0<D|fflfcH.IH*}&j«L^ liM3 0SIA,T'?h5l5!!)\ M-T^fr, ft S ft 

[ 0 0 7 2 ] 

(2) m. it SI ^ ® m £ f& W 4" tc }f b tz t> , c © i£ & 3: ft D b T , ffl ilS8 # 3 o £ 

» 31 s a* , » a w w b ai « *< *f**fc«ffl[ft**ujbT#bas3^©v">"fnj^©* 

[ 0 0 7 3 ] 

(3) M Wl *t 3 0 £ — 7j S fc « ^ *> 6 51 o ^ o T Br ® « *Vh $ < * 5 «fc -5 K ^ }g * 
3o fit, **fti:ffliil#3 0<t>|iak:fifc|18*J&/£L, ffflig£l& 3 0 *fflA,T?5l o 315 

[0074] 

(4) mmU 3 0*)RlLj:t)TiS<i>LftO, SfcttT/l/^Uttffifffi-^KttjSaElffOJSSI 

[0075] 

cHtii»3 o % c- tic & z> < m-o fcmmwoic £ -iTmm&pim c 

tl T? 5 o 
[ 0 0 7 6 ] 

•5&cbfc#, cn(iISt§feOT'«5V\ #J 3. fc? , 0 2 fC jr; "T <fc "5 £ , « • ft 5 0 © — 
«*« fc fl- H © * * S SB 5 0 0 bT, *BMl# a 0 *5I oSSfr, ft 

iwcffLisfr, »f*:sfe««tft*i«abTffbas3S»ov , '"rn*»o^rffi*fflV'«T(»* 

tSCiltT'f 5„ C © «fc 5 5 0 0 5 C Tfx 31 # ffi ^ It K> # b }1 o fc 

t> "T £> ^1 fc: ^ T . fel^IS^S^SPS 0 0OSEt?lo»tf ^ilt^Tf 5o UiT 

ii^A^£bI<iS:5, & *5 ^ — gP^-©S3SS*^<-r5f¥Hf±x AS © * H 

^«tc^b#x.e.nTf7t>ti5c 

[ 0 0 7 7 ] • " . . 

3; ft, ±IBIIiSfSC»^^tCT^^M3 0 & . 115 0 Mm©WrEI8SP3J£#c£:W-r5fc©$:ffi 
fflbfco bA^b,iSB^«cD*^^KTrB^^{i«infcRS^-r§t><DT*t±^:V^o W * , 03 

ft£^£J£:tfc©fc©fe#t?) SlffltSCttffS. ft ^ 5 1 lilfiT-feio 
[ 0 0 7 8 ] 

±tebfclffl^M{±, Wffim##P&RJ£#c£:W-f5fc©T'{;i:, ^ S AV 1 0 /* m W ± 8 5 ji m 
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» » 

[ 0 0 7 9 ] 

g tc, *mM<DmMT°xktmWtt 3 0 It, yt?3 (C 31 o 31 & B§ 1 5 0 ON/mm 2 

If fc t % lz ffi V- IT (D & M ft 8ft M M <D 1 0 % IC%: Z t> <D * & m V tc 0 L L . 88 H 

, 4> & < tfc»rffi1*©5%lX±©^^«#&ftt£&^<i:5-e;£>&o 

[ 0 0 8 0 ] 

*^SS©^Ei-etil:S5 0 ii m<Dffimw&P)B'tf.*1l-f ZWlBtt 3 0 © JB D K: % SSI 0 m 

? & # js <d m m it f# ic m t t © t it & ^ 0 * fg hj§ # * ^ is l ft t c 3 ic <t n if , ^ 

[ 0 0 8 1 ] 

^rllSm*5-&?)<t^(;:bfco LAa, 1»8I 1 0 0 T'f ffl 

^•T3«fcati:L/T*nifWfclS5t-rst>©Tl±ft<x 01 * fc? ^ S»%^« J f»'&«»BS^fP 
o < Ox ?OWS£lli (^-^ (ill ( « ) ) *f> * — # :/ «S ) *»#;fcfc<D**te 
ffltSCtfet'f 5, £©<£5&iifflil§l»£$ffl-r3cli:fc:<fcf). 0U 3. , i4KSt±9 
> H-mffilC± * V * 3 2 1 K ft ffl 3® W 3 2tC*»^5 2^^fiScbfe«-&Tttx i^ 
>y ^ 3 2 1 ^%.m% 5 2©ftjgB5fc:g|LT, SStt3 2 0©#;£BfcS-r5£fct>RrffiT?& 
£ <> c © *l T? « , F , 3il®tCi^-y^3 2 1^)SS?tlfc«»e^^figT-^§o 
[ 0 0 8 2 ] 

rtiffiti^yt 3 2 1 ifiS £ ft * SI g It „ ^^-y^3 2 lfclSttfc^fcfr.fcDfeSM 

"T^d £#-?#&©-??. m*.l$., ^ h^n-7fflOf f 

[ 0 0 8 3 ] 

je k n * ar s tn m # « * ± e l /c ^ -y * « k «t & * « a © fl- jaw ^ se fc c ft » 1* k © 

a4S«!0ftI*»iJftt)04«f fSCtfeTSS. 00 7L IS % ««{CJ;!3m»-r§i 
lA'-yy/l'T'SD, 4^7^33 l<Dfl.jgHfc||;*y:£3 3 2 #Stt5ftfcffliS£#3 3 
©M! 5 5 3 L (@5#I) T*«, -y ;H4 & «fc 0 fcilfcffiajtetf 

i: m*'!** 1 * ftv^© T? , IS#3 3 OOSi^^ilT, - ^^i:Si:^* s 
ffi*te©£#&:RtBT?S*Sftfe*§ie#fBjST?*3o coWUFtfOrtHffitett&^v* 

3 3 1 tflttlLT^I. 
[ 0 0 8 4 ] 

C © <fc 3 fc ffl SB fc « * B ( tRI A fcf , # * >y * ) tfKW-eftfeffl***** *r ® at < 

(Dffiiftmicmmm (.m*.&, # * -y * 3 4 o ) * r w- a as «• C7x*y^S3 4 1, 3 

4 1) %j£fiicL, C©^«Ji£RtfT^£^gP#*3lo^5<J:5te^§J:fc#$f*LV>o 
^ < , icfc, Stitlfilis 4 i;©gg*tt&M&fc>ftgt^o 

[ 0 0 8 5 ] 

H8t±07-e^-r*ii^«T7ffiffl-r?.^jgffl?i&*«r^-r^^»M^W0, 

0 9 itm 8 T-^-r»3gffl?&ft«r^ffl LTMS^ft^was^^-rst^wffiiJH^iaTfe^o 

llSfl 0 1 (i, ffliiSW^^TjlR] CH7fc::teVTSiE3flS]) fcSR3fibfctt»1?R»S* 
[ 0 0 8 6 ] 

f iSSI 1 0 1 It. 1»«6 0§i^.tV5o * *F « 6 0 * F*3 tc « g|5 6 l^tL, ± 
3f#BflQU;fcffittK:JBj58b"CfcSo ^ H » 6 0 O ± * fc: ti , ^*K:a;a<SfilR«aP6 2 
# £ M fc fc> fc D R T & «? x ^ *c « 35 6 2 fc: «: M & 6 4 « H W 6 OOfflPS^i^J:? 

ic m 4t % ft T V> § o 
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2 1 t±,. MSflS 6 6 R tf ?& 



? 9B ill! M 3 5tOFI 



tc i o /x m © m # r 6 n § <t 5 tc «g l & # »• c n i± m -r £ *> © t* a 4 < % 

3 5 cd sa Pi « 3 fi: as: € rT fit t- & 3 „ • ; 

C 0 0 9 6 ] 

S jg ffl M 8 fC f± , It S # (SftfttliB*) (Dfflmtt 3 5tfK»3 WlJP.nS. # 99 *S 
3 5 f± % <D <£ ? t L T 5c 9 5 tl § „ 

Sf , 99 *t 3 5 CD ffi iSS (08^feV>TT{ll) *C 31 m * 8 6 % m *) ft & a f LT> 93 
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[ 0 0 8 7 ]. 

gP6 1©±3riCttJ&lhgB6 3#R«-Ti&5o Jf ± SB 6 3 fc: {J , lS0^7Xitl^W 
{Cjg^2ftfc|5§SS|56 6 # IR t> T & 3 „ PHI 6 6 fC tt JR S # 6 6 0 # & 9 5> ft 
T 33 9 , IJX ^ & 6 6 0 tc (± £S^ ~ <y ^ ;b 3£ # IS & £ ft T -5 0 ft •!§ 6 5 J4 , ' « » OD V >f 
txittjH85t»»snftlSli»*/i5lT^i ( Pa IS SB 6 5 fc li , ft^tSHii^A 

[ 0 0 8 8 ] 

**SfcOJgffltt?ttiRS#6 6 Ote — v<5r;H**ISa&3«fc3K:L;rc*<* & S & 6 6 0 tc f§ #> 

«t.<oticntiB3£ , rst)©-ea:*<, fftH^tsiioist^cTi^sns. 09 a 

[0089] . • 

8 tfSSfca^MfaTKtt T* 5 . 
[ 0 0 9 0 ] 

ffl 6 0 CD « gp 6 1 K « It 8? ?K 2 1 j« * L T & * , 

[009.1] . . ... ., . ,: 

@8*#It5, H£ffl%A8.»ttft2|E(DlBllitt3 5 # M W b£ T- & D. , ^ 3& © * g£ g|? 20 
*t-^«»S^lSai-^fcfecDfe(D-efe^o"-^:*3;'*^iteO^S8T'^-ra8i^^.3.5{±, tt 

[ o: 0 9 2 ] . ". 

* gp fc ti , * s b fc bh a-gp 8. i # fig 2 ft t 3 o m 8 *s ^ r ± t fig w t & 3 * * # 
8 o <d m fflii ( js aw > te ti a « 3 s^istsigasws 2 , 8 3 # v . w * ft k. 

S 8 2, 8 3 «trx«cofeC)^r^fflbfc*^ C ft lc PI S £ & © T & V> 
[0093] . 

"HS-ePtJ 8 2 , 8 3<J:DM&CF>3(KI©gP5Hc& N @^gPM8.2, 8 3 K £ ft 58 30 
PS <fc 0 t> M- fc M PB * tl $fe L T , ^ft^ft^rthfi/ 8 4 ^ » fii (iftWtli 8 IBff o 

[ 0 0 9 4 ] 

3! fc-, 3firttJ>8 4J:Drtfflil©ffi»fe*SllP»8 l<Difi«fctt*-*Btt#3 5 © 31 K & « 
*J*i6§ «>©fiiB8i«>gP** 8 5 , 8 5 P> tit 1^5 6 Bi£#>gP** 8 5 . 8 5tt, 

?&«*{*80<0*fcierai5«***t-*Wtt©«tt{*T?*!J,"l»4i*»»fctiffl«*r35 
*®J6Xft3fcJ6©V^:tfc©« (iai?{i^ni»±gl5«8 5 0 (il)': T'BfeftT&Ojt* 

tff^^nn^, commit. ffi«i*ai)»«8 50^W(BI8K:45VT±T*ift) 

Sttf i?nr^5, 40 

[ 0 0 9 5 ] : 

#fiE«ft&!)gi5*t8 5 <D ± B (HI tC tt , CCQ{fiBj*a6gi5tt8 5 tfBSIWIUilg^rWr^*^ 5?© 
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mtt 3 5 © - «S ( 0 8 t 43 T ± M ) * B £ SP » 8 2 T* it & 3 0 H £ » » 8 2 ~? ik #> fc fffl\ 
mtt 3 5 « . K^-r^^rttr^S 4, 8 40H*ilT, #{6B&i6gi$«8 5«5ELT 

$> zmizfoftr , GLW&itb&tt 8 5 , 8 5 n ic m w- & f « 

[ 0 0 9 7 ] 

iftlC&c&fcftlllitt3 5 © ffc « {Kite , ±t%mtmmicM&T 2>mft¥> 8 4 . 8 4 ©M*31 
L T x 511^*8 6*BS»*f8 3TJ±»5. » 3 5 fi . 31 3§ ^ * 8 6 © 31 36 ft £ <fc 

[ 0 0 9 8 ] 

& 43 , JBjifflj&a8Kj5V>Tl»tt3 5tt, 8 0 ^ H O i: ©F^tC 1 0 /imOHf^f L 

o 

[ 0 0 9 9 ] 

W#8 7t±«glB»8 8*lfcDtttt«fc&©&#»#*^b"CV'So 13 « 8 7 «: , H 
□ 358 1 ©Bln!B:Kfcl«|^C;fc#S*«?-3fi7J»#©«ttttT?JBjai'"Cfc*o 
[0 1 0 0] 

PI it 33 » 8 8tt, UW$frtt 8 7 0B8fcfi»5±TSlSlOfiSJ:l6raUfiS*tl'f *0 
, f*Ol^f ff«^tbt^5o BL<ttPIg»*t8 8tt. »g8 nmCfS^ttS 
^P»gPW8 8 Outfit*, iS® iSi * gfl 8 8 0©SKffilCiB&2~3 |t mO»*4*t5^ 9 

*mic & &wnm cm 8 8 l^Kt^ftftiistLT^s, itiss 1 *Bi&t % 

[0101] 

P3 II BP 8 8 « . «t!88 1 A^lRl1-SJ;?tFffIM%^tttSiiti ( ft # W Jc l± 7 

% 0 f# B- T & 5 o #HlS©JB»T*IHSaS#8 8ti:, ±EtftI^»3 5^Pgl 0 |imO 
ffiPWf ILtl&l*f|:8 0 fc Si t> It 6 ft 5 ± ? K L © "Z? , C.ftfcttJS^S.fcSfcH 
C < BS l 0 /imO^ffi-p^OftttTSSo 
[0 l 0 2] 

5 IB fc , ffi g # 8 8 * flJ (^EPTal&l) fr5St5iA/1?Aft» ffl » » 3 5 © 38 ft «fc o 
TBggPW8 8Jb<Sfc3t£ft5C£T^:R;*:#:8 0fc:3l9tttf&ftSo O i: t>. 1IS3 5 
i: PI g SP # 8 8 (SKSIII8 8 1) (igttLTVSo 
[0 1 0 3] 

mmm^Msit. umuti 8 7%±eLfe±?fcUT}6n*#8 o tc «j o # it , • &m 

««3 5fc«Jft5«fc3fc:M»6 5 0*JBI|« (I 8 -PttlitlS) LfctStc. « SP 6 1© 
?&a@Sffl« i ft7F , 3ti:iR^LT, t»«2 1 ft 43 , *#fiSK«B 

« f S , @3iffl?^*8©^^MPgP8 lttW©13fEti, « 8? 2 1 # S & «fc 
•5 fc T X * v 9 m II A 15 fife £ ft 3 o 
[0104] 

lilil 0 1 k: «fc ft . il * f 3 C tlc£ 0«tt3 50SDtlll88 1 © £ ffi fc 
fiSlA^^Snd. ^LT> «3t%5 5fc:.i:t)ffl$g#3 5£PSggPW8 8a^ Bt B © fi 

mmwtz tire t c ?> xnm* ±ti> % * %%%a 5 5 © « » * (*fffiS) » ^ w^^wee. * 

[0105] 

8 7 # IB £ ft S «> C©£#PlggP#8 8«s *rabfc**1*5 5KitjTl«tt3 5© 
ri(CtIS?nt^5©t, « £P » 8 7fr6»I«n5. * © & , » * ^ 5 5Ki0- 
ftt?ftfclIH3 5 t PB g gP M 8 8*SI**80it)E^t. 
[0 1 0 6] 

tit, nmm 5 5 *: pi g gp 8 8 tc««tai%iLtigtt^iit (@9#i) , *« 
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titc $> (D t ffl&<DX&T*ft ? cot , mm « « r& -r & o 

C5LTifa»ffS»fi (J*#Wfctt8«) **«tl«*<"3< 6*1*. 
CO 1 0 7] 

1? & & o 

[0108] ; • 

* ( & m m am) )^u-#xm) ■««»»* snfcintf^f st§ c t&v% § 0 it, 10 

[0109] • : . 

#Hj&S©J£fKT*«:)ffl)it#3 5<0MfcNI£aBtt8 8*S«--C«*tFLft#, cn«IBj£"r5t> 

o . - 

[0110] 

5t©T'tt4l\ - • 20 

[oii.i] 

tiaii;fct.o-pj&'or ■.:#E>j-g?;isstsS0a6^o #1 a , lit*©!,- ifti 
[ o i. 12]. - •. : - •. 

# H SS <T>. m B ; m tfH CD ft S 11 m fc: «t &&S£:«*£-eTffliSa$-%B-5 <fc a fc: L ft 

fe © £ s d ft # c tin m. t % © t? « & < , caj a if , n is # © >fi # k a m #6 & m f* 

( & JS * ) 3: ^ T , £©3itMc«§Sfc*<}:§&Jit;£»«2-fr 5 iSMttf t5 30 

[01 1 3 ] • ' •• 

ft « ^ & c ft t pg 5£ -r & & © t* & & < ? tffflsts^ioiitjscri^sni. 
«,-.• « ^ c m m y t s & jr t l x a i & — y >r a* x it * © & & , & x « * © ^ < mx 

s^tfff 5„ $ ft , ± ib & m * ft tb s n «i ?k t u t a , m is & it — y >r >v % m 

v it ffi x y 7 y ft ® , ^ ^ y 7 v it ffi , T )\s ts S — ;l/ X ;1/ 7 * v ^ ^ , BS & ri ;U > v 

z >-yxr>mj- b v 7 z<D7kmm*±j&ft £•? mrciz, c n <e> <d m ic m it 40 

i'I;K(l:?>^xf >>. K fb * JR ; <b i? ;v n - a >y {b ^ ^ % 7;Ht, ^ 

[0114]; • 

$ft, *»»rttett«»tt*«*?-r«ft*o«#¥©*Kw-s{: i: t,-e#«„ mn^&t 

^L-, CtlZlcmfe-? 2> (DT* lift i,> 0 

[0115] 
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[01 16] 

C 58 H£ © a * ] 

(a) * w «t n tf » iitj;^ t^utifcitsis /ciiiiifre.fflitttfi^T' 

5l3r?:i0I< L ft t> > A 3 ▼ — TJSfcttW^fr&SloSBoTWffiWitf/.hS < & 3 <fc 5 10 

frOSS^ffl^THSSnS. g ft, A 4 Tif ft a MgiJT'gfr L T t i*-? f § o 
ftSlttOi^tlStT^ <:©i ^ S:*S5:ffi^tllf, Igff 1 0 |tm^68 5 |i 

m$l?Offl«tf4ffl^T, COfflHtWO^I-ffifC 5 /* mK± 5 0 y. m£(T©^S%St 5 <t 

[01 17] 

(b) iffli^Wfc^^^n5i^g|5(W©««%lSfc{iHi^ ! ^©a^^< LTtil^SItS 20 

73 s {c <fc n tf > m * (f, ffl««*«*t»sfcaH«iw*6§i*J6vfcOJ¥baofet) lt 

[01 18] 

(c) iiw^nst^ioi^tfftftfttt oto-f « i^Kffia© 5 % « ± * 

[0119] 

[0120] 40 

Ce) niIlcMlOSS5HI)!)^>S:< fct>-«W±JBfiRbT*SiWI»»*ffl^fc* 

fc « H III £ ± IB ait « « £ <D F.g lc ti , Si«fItliI&5»»0«fItfSltT^5S 

§# g ^ natc, «#»sfct±H*«jfcttaa*«8to»*Ji« t iaitT*'5, sic, na m 
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